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Mohan Balasubramanian is deputy
director and senior principal
investigator at the Temasek Life
Sciences Laboratory, Singapore.
He is also a member of the
Department of Biological Sciences
at the National University of
Singapore. He grew up in India and
did a doctorate at the University of
Saskatchewan in Canada, starting
work on cytokinesis in
Schizosaccharomyces pombe in
the laboratory of Sean
Hemmingsen. After post-doctoral
work with Kathy Gould at
Vanderbilt University in Nashville,
Tennessee, he accepted an
independent position in Singapore
and continues to work on aspects
of mitosis, cytokinesis and cellular
morphogenesis.
What turned you on to biology
in the first place? No striking
stories, I’m afraid; more a gradual
evolution of interest. My training
as an undergraduate was in
chemistry with physics and maths
as subsidiaries. I then joined a
masters degree program in
biotechnology, with the hope of
specializing in industrial
microbiology. But at this point I
became fascinated by work on the
chemistry of living systems I read
about as part of a course,
including self-splicing RNAs and
Anfinsen’s unassisted folding of
proteins. My interest grew into a
research career in biology.
How did you choose your
current research direction? I
initially intended to do a PhD in
plant biology, on chaperonin-
mediated protein folding. The
chaperonins had just been
identified when I started my
graduate studies, and were
proposed to function in assembly
of multi-subunit protein complexes
such as the carbon-fixing enzyme
ribulose bisphosphate
carboxylase-oxygenase in plants
and bacteriophage λ heads. I
intended to take a genetic
approach using Arabidopsis or
Chlamydomonas to investigate
chaperonin function. My advisor,
Sean Hemmingsen, had recently
been to Oxford visiting Paul Nurse;
he brought back the entire fission
yeast cdc mutant collection and
gave a beguiling account of the
beautiful work on the cell cycle
being done by Lee Hartwell,
Yoshio Masui, Paul Nurse, Ron
Morris and others. I did some more
reading and was quickly hooked
on the field of cell cycle regulation.
Cytokinesis seemed a relatively
unexplored aspect of the cell
cycle, but fundamental to all forms
of life. I therefore set about cloning
and characterizing genes
important for assembly of the
‘actomyosin ring’, an intriguing
structure associated with
cytokinesis in fission yeast, and
one question led to another...
My group has made
contributions to understanding
how cells assemble the cell
division actomyosin ring, how they
assemble the division septum, and
how they respond when
cytokinesis goes wrong. Of late I
am most excited about
understanding the reciprocal
regulatory interactions between
the cell cycle machinery and the
cytoskeleton. I am also very
interested in the question of how
and why cells maintain
characteristic morphologies.
Do you have a favourite paper?
Several — it is difficult to pick just
one. A 1980 paper by Paul Nurse
and Pierre Thuriaux (Genetics 96,
627-637) showing Wee1 protein
kinase is indeed a negative
regulator of mitosis, and that Cdc2
is the key to the G2/M cell-cycle
transition, would rank right at the
very top. I have also admired the
clarity of vision of Ted Weinert and
Lee Hartwell’s 1989 paper on
checkpoint controls (Science 246,
629-634). The papers from Tom
Cech that fired my interest in
biological chemistry, as well as
papers by Jonathan Hodgkin, Tom
Cline, John Kilmartin, Bruce
Nicklas, Eric Wieschaus, Ron
Morris and Gerry Fink, have all
been inspirational.
Do you have a scientific hero?
Again, several. Paul Nurse would
rank at the very top. Perhaps the
most impressive thing about Paul
is that he has time to listen and
discuss other peoples’ work,
which is a rare quality. This is in
addition to the exceptionally high
quality of his science and the
clarity of his thought, both well
known to the scientific
community. Also at the top is
Barbara McClintock, who proved
that you can go against the
current, if you are devoted enough
to your work. Eventually this sort
of work will be recognized, though
I believe she never cared about
recognition. There are others,
such as John Kilmartin, who I
know less well personally, but who
I also admire.
How does it feel to do research
in a ‘non-traditional’ scientific
location? Actually, I don’t feel
that Singapore is a non-traditional
research location any more. Over
the years, Singapore has invested
a great deal into life sciences, and
there is now a critical mass of
researchers working in six or
seven life science research
institutes, as well as in the
universities.
I think people such as Bill Chia,
Wanjin Hong and others who put
Singapore on the map in the early
90s through their exceptional
research might have experienced
problems initially because of
Singapore’s relative isolation. With
the internet — for E-mail and
access to electronic journals —
and generous travel budget, both
for us to attend overseas
conferences and to bring in
overseas seminar speakers, and
the critical mass of local
researchers, isolation has become
a non-issue these days. 
But actually I have really
enjoyed working here in Singapore
in seeming isolation. There was —
and still is — no grant writing
required of those working in my
institute, and this helped
immensely both in quickly
establishing a research program
and in following interesting new
lines of investigation that might
have been difficult to follow up in
a traditional granting system. If I
had to start over again, I would
still come to Singapore to start my
first-independent program.
What is like being a research
biologist in Singapore? Singapore
is an extremely attractive place to
live and work for both Asians and
non-Asians. English is spoken by
everyone and it has become a very
appealing place for Asian (typically,
but not exclusively, Chinese and
Indian) and non-Asian (from North
America, Europe, Australia and
New Zealand) researchers trained
elsewhere to move to. For the
Asians, this is home or close to
home, while non-Asians get to
experience a different culture, by
living and working here. There has
also been a tremendous push to
raise the profile of life sciences in
schools and colleges. Various
scholarship and fellowship
schemes have been instituted by
governmental and private agencies
to encourage more Singaporeans
to take up higher education in the
life sciences.
By capitalizing on all these
features, Singapore hopes  to
make life-science-based industry a
major focus of its economy. The
government, as well as other
organizations have invested a great
deal into the life sciences. The
‘Agency for Science, Technology
and Research’ has been mandated
with effecting the biomedical
revolution and runs a number of
institutes carrying out biomedical
research. Then there are the
universities, which are also
involved in life science research. 
I work in an exceptional institute
— the Temasek Life Sciences
Laboratory — run by Drosophila
cell biologist Bill Chia. We broadly
focus on cellular and
developmental biology, where our
investigators are involved in
curiosity-driven-research using a
variety of model organisms,
covering plant, animal, fungi and
bacteria. The majority of activity in
all research organizations is in
training manpower and in
generating intellectual property.
The impact of Singapore’s life
science investments on
biotechnology industry and
economy should come soon and
this will make it satisfying for
everyone involved. I certainly think
we are moving in the right direction.
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Quick guide
Synaesthesia
Catherine Mulvenna and 
Vincent Walsh
What is synaesthesia? It refers to
when an individual experiences a
sense other than the one being
stimulated. This unusual pairing is
automatic, present since childhood
and consistent across time. A
specific experience will be
activated by the same stimulus
with a seemingly arbitrary
connection. For example the sight
of the letter ‘q’ may always activate
the experience of a deep red
colour; or a middle C played on a
violin may always activate the
experience of the taste of tuna. The
pairings can be more complex for
some synaesthetes; for example, a
sequence of pitches may activate
the sensation of “gold, yellow and
white moving rapidly upwards and
at an angle to the right, like a
rippling stream”. The condition is
also referred to as ‘sensory cross-
activation’.
What isn’t it? It does not apply to
forced or acquired associations,
such as the word Christmas having
connotations with the colour red,
the smell of mince pies or the
general sound of Christmas carols.
It also does not include sensations
triggering memories, such as a
song eliciting the memory of a
person or place.
Who first discovered it? The first
known reference to synaesthesia in
scientific writing is John Locke’s
account of a blind man who
described the colour scarlet as “the
sound of a trumpet” in 1690.
Similar isolated case-studies
continued for some time, and it
was described in detail by Francis
Galton at UCL in 1883. Since then
synaesthesia has suffered repeated
waves of dismissal as a phantom
condition, despite continual reports
of its existence. It is only relatively
recently, with the application of
brain imaging techniques, that it
has gained creditability in the
scientific world as a genuine
neurological condition, and this
acceptance has led to the current
surge in synaesthesia research.
How do we know it is real?
Sensory cross-activation in the
brains of synaesthetes has now
been observed by positron-
emission tomography (PET) and
functional magnetic resonance
imaging (fMRI). Activation of brain
regions associated with visual
perception was observed in
blindfolded synaesthetes listening
to words that evoked visual
experiences. These activations
were shown to be clearly different
from those evoked in either non-
synaesthetes or the same
synaesthetes listening to tones that
did not evoke visual experiences.
Activation of areas strongly
associated with the perception of
colour was observed in a group of
word–colour synaesthetes. This
was not observed in non-
synaesthetes, even after they were
trained to associate pairings of
words with colours. Current
investigations are examining if this
neurological trend is observable
across subtypes involving other
senses.
What causes it? One theory
suggests that, rather than
synaesthesia being caused by
extra connections ‘growing’
between sensory areas, the
apparent cross-activation could be
a result of reduced apoptosis
which aids differentiation of the
sensory areas of the brain in the
first months after birth. Because of
this increased sensory
connectivity, some experiences
between certain senses in infancy
may stay fixed in the brain. If this is
the case, we were all synaesthetes
at one stage, but sensory
modularity developed more
explicitly in non-synaesthetes.
Is it a help or a hindrance? It is
very rare that synaesthetes’
experiences are so strong they are
problematic. Synaesthetes
frequently report it as a pleasant
experience that they would prefer
to have, given the choice. They can
find it difficult to accept how other
people do not experience it, and do
not think of it as surreal or unusual.
The cross-activation often acts as
